We determined the effect of performing antimicrobial susceptibility tests in five different anaerobic incubation systems: GasPak jar, large GasPak jar, evacuatedgassed anaerobic jar, anaerobic chamber, and Bio-Bag. Growth of the anaerobes was equivalent in all five incubation systems. The results of testing 38 anaerobes against 11 antimicrobial agents were comparable for the anaerobic jars and anaerobic chamber. However, discordant results were observed for metronidazole and cefamandole tests when incubated in the Bio-Bag.
The National Committee for Clinical Laboratory Standards (NCCLS) has proposed a tentative standard reference dilution procedure for antimicrobial susceptibility testing of anaerobic bacteria (7) . Despite the efforts of the NCCLS, the effects of many testing variables, such as inoculum preparation, testing medium, and incubation conditions, have not been adequately defined. During the last few years, workers in this laboratory have attempted to define the effects of some of these variables (5, 6, 8) , and in the study presented herein we examined the influence of anaerobic incubation systems. A variety of incubation systems have been developed for the isolation and cultivation of anaerobes, including anaerobic chambers, anaerobic jars, and plastic bags with an anaerobic atmosphere. The purpose of these experiments was to determine whether the incubation system significantly affects the results of microdilution tests.
Test organisms. A total of 35 anaerobes were used in these studies: Clostridium perfringens ( 32 ,ug/ml), cefazolin (0.5 to 64 ,ug/ml), cefoxitin (0.25 to 32 ,ug/ml), cephalothin (0.25 to 32 ,ug/ ml), chloramphenicol (0.5 to 64 jig/ml), clindamycin (0.12 to 16 jig/ml), doxycycline (0.06 to 8 Fjg/ml), erythromycin (0.06 to 8 ,ug/ml), metronidazole (0.25 to 32 ,ug/ml), and penicillin G (0.5 to 64 p g/ml).
Incubation systems. All tests were performed in five incubation systems: GasPak 100 anaerobic jar (BBL Microbiology Systems, Cockeysville, Md.); large GasPak 150 jar (BBL); gassed jar (evacuated GasPak jar); anaerobic chamber (Germfree Industries, Miami, Fla.); and Bio-Bag (Marion Scientific, Kansas City, Mo.). The anaerobic atmosphere in the GasPak 100 and 150 jars was produced with disposable H2-CO2 generators (BBL) in the presence of palladium catalysts. The gassed jars were flushed three times with an atmosphere of 85% N2, 10% H2, and 5% CO2. The same gas mixture was used in the anaerobic chamber. The atmosphere in the BioBag was produced by inserting into the bag the anaerobic generator, catalyst container, and anaerobic indicator (Marion Scientific). After the microdilution tray was placed in the Bio-Bag, These experiments were designed to determine the effect of incubation conditions on the results of antimicrobial susceptibility testing of anaerobes. Bach and co-workers (1) reported previously that MICs were lower for organisms incubated in an anaerobic chamber as compared with those for a GasPak jar or in a prereduced broth culture. However, the differences they reported could not be specifically attributed to the incubation systems. We found that results were comparable for organisms incubated in the three anaerobic jars and the anaerobic chamber. The correlation between results in the Bio-Bag and GasPak jar was slightly lower than with the other incubation systems. Particular problems were observed with the metronidazole and cefamandole tests. Determination of MIC endpoints for metronidazole was difficult in all systems, but particularly in the Bio-Bag. This was due to small but detectable growth at all drug concentrations. The reason for the poor correlation of cefamandole results for organisms incubated in GasPak jars and Bio-Bags is not known. Discrepancies were observed with all species of organisms tested and were probably not the result of pH differences, which would also have affected erythromycin (3, 4, 9) and clindamycin results (unpublished data).
The growth of the test organisms was equivalent in each incubation system. Failure of the atmosphere generating system was not observed with the GasPak jars, but was seen with approximately 15% of the Bio-Bags. This was most commonly due to inactive catalyst or improperly sealed bags. These problems were avoided by storing the catalysts with desiccants and by examining carefully the heat-sealed bag before incubating the organism. We were concerned with the high proportion of H2 (22%) reportedly present in the Bio-Bag. However, we did not encounter any problems related to this during the studies. No problem with moisture loss was observed in any of the systems because the microdilution trays were covered with perforated tape.
As a result of these experiments, we believe the anaerobic chamber or large GasPak jars would be suitable for incubating a large number of organisms and the small GasPak jars or gassed jars could be used for testing a few organisms. The Bio-Bags could be used reliably for incubating a single organism, but caution must be used in interpreting the metronidazole and cefamandole tests.
